Background: Communication of emergency department (ED) visit information to general practitioners (GP) is often inadequate and can negatively impact on patient care. Further, the use of email as a communication tool between GP and ED providers has been not been well explored.
INTRODUCTION
Reliable communication of health record information between the emergency department (ED) and community general practitioners (GPs) is a cornerstone of quality patient care. In reality, however, ensuring that GPs have timely access to relevant clinical results following patients' ED visits is challenging. This is for myriad reasons, including illegibility of handwritten records, incomplete delivery of printed records by patients, incomplete information available at the time of patient discharge, and incomplete contact information for community physicians.
Studies have shown that GPs are often unaware when their patients are seen in the ED [1] [2] [3] . Results from ED *Address correspondence to these authors at the Mount Sinai Hospital, 600 University Avenue, Room 206, Toronto, Ontario, M5G 1X5; Canada. Tel: 416 586 5058; Fax: 416 586 4719; E-mail: chunchak@gmail.com visits are inconsistently or infrequently communicated to GPs in a timely manner, often with more than two weeks delay before reports are received [2] . A survey of ED chiefs by Stiell et al. [1] found that ED communication with GPs most often consisted of the handwritten ED treatment record being sent by mail and that many doctors felt the quality of communication was inadequate. Further, poor communication between the ED and community physicians has been shown to increase overall resource utilization and contribute to unnecessary duplication of tests and specialist referrals [4] .
General practitioners, ED physicians, and indeed patients, believe that communication gaps between acute care and community physicians negatively impact on continuity of care [1, 3] . Studies have suggested that a standardized electronic ED discharge system could improve current communication [5, 6] . One Canadian study demonstrated that introduction of an electronic standardized communication system significantly improved continuity of patient care fol-lowing ED discharge, specifically contributing to a higher rate of information transfer and improved GP knowledge of patient ED visits [6] .
To date, we are aware of only one hospital in the Greater Toronto Area, Canada, using an electronic notification system to convey ED visit information to GPs [7] . To determine the desirability, feasibility and functionality of an automated web-based notification system to alert GPs when their patients had been seen in the ED, we conducted a needs assessment survey among GPs who frequently refer patients to a single hospital in Toronto, Canada.
METHODS

Selection of Survey Subjects
The needs assessment consisted of a written survey administered to 300 GPs in the Greater Toronto Area who, between the period of June 2009 and July 2010, were identified by a single hospital's records as the top referring community GPs to the ED or who were most frequently identified by ED patients as their GP. The College of Physicians and Surgeons of Ontario (CPSO) directory was used to confirm the practice status and contact information of identified physicians. Physicians were excluded if they were not in general practice.
Survey Methodology
The survey instrument comprised 16 questions regarding current internet access, desired web portal functionalities and methods of communication between the hospital ED and GPs (Appendix 1). During a one month period in January 2011, surveys were mailed out to physicians' offices in accordance with the mail survey research methodology previously described by Dillman [8] . Physicians were given the option of returning the survey by mail or fax. Those physicians who had not responded after 30 days were contacted and offered a chance to complete the survey by phone according to a standardized telephone interview script. The survey was anonymous insofar as the investigators were blinded to the responders' information; only the research assistant had access to the codes linking individual surveys to GPs in order to identify non-responders.
Respondents were asked to report their age, gender, number of years practicing medicine in Canada and number of practice locations. With respect to the current state of ED-GP communication, GPs were asked how often they were aware that their patients had been seen in the hospital ED and how often they were currently receiving any form of post-ED visit communication including unsolicited faxes, hand delivered copies of reports, and requests for hospital medical records. Physicians were questioned about the desired types of information that should be provided, the duration of time that online health information should be made available, and the desirability of patients accessing their own health information through the web portal.
Statistical Analysis
Descriptive statistical analysis was completed using SPSS for Windows. Response frequencies were calculated for each survey item. This study was approved by the Mount Sinai Hospital Research Ethics Board in Toronto, Canada. The results of a subsequent pilot study of the design and implementation of the web portal notification system informed by this needs assessment are pending separate publication.
RESULTS
Study Population
The survey achieved a 66% response rate, with 198/300 surveys completed (Fig. 1) . Table 1 highlights the demographic characteristics of the surveyed GPs. The majority of 
GPs contacted (n=300)
Refused to participate (n=5)
No response (n=96)
Surveys returned (n=198)
respondents were male (64%) and were aged 50 years or older (71%). The average number of years in practice was 27. Respondents maintained an average of 1.4 practice locations.
Outcomes
Overall, the majority (59%) of physicians felt they were either 'never' or only 'sometimes' aware that their patients had been seen at the hospital ED and78%'never' or only 'sometimes' received ED discharge information by fax. Paper-based forms of communication were poor, with only 41% 'often' or 'always' receiving hand-delivered copies of ED reports from patients, which is the current standard method of ED-GP communication ( Table 2) . Nearly all (94%) were interested in using an electronic communication system to improve information exchange with the hospital ED (Fig. 2) .
Most respondents (76%) thought they would use such a system 'regularly' or 'always' ( Table 3) . The difference in anticipated frequency of usage between physicians younger and older than 50 years of age was small (71% versus 78% respectively). A greater number of GPs preferred that visit notification be communicated via fax (57%) rather than by email (40%) (Fig. 3) . The preference for faxed communications was similar between those younger and older than 50 years of age (57% versus 56%).
Respondents indicated a preference for electronic information to be sent to an office email account (68%) rather thana personal email account (30%). Most physicians (86%) preferred that all available reports and test results be pro- Preferred length of time for access to on-line results
As long as possible 45
Yes 67 Preference for patient access to their own ED visit records No 33 Fig. (3) . Preferred method of post-ED visit notification by age. vided. More than three quarters of GPs (77%) had internet and email access in their office. Physicians less than 50 years of age were more likely to have a computer with internet and email access in their office compared to those greater than 50 years of age (96% versus 68% respectively; Fig. 4 ).
Nearly half (46%) of GPs were using an electronic medical record (EMR) system. A greater number of younger physicians were using EMR compared to older physicians (57% versus 41% respectively; Fig. 5) .
DISCUSSION
This study demonstrates a clear unmet need among GPs for improved timely communication of patient health information following ED visits. This is consistent with previous study findings [1, 3] . The desire to embrace web-based communication platforms is clear. Timely electronic communication of post-ED visit health records to GPs has the potential to achieve the following: 1) reduce unnecessary duplication of tests and referrals, 2) improve patient continuity of care, 3) improve patient and family perception of careand 4) enhance 'circle of care' relationships between hospital and community physicians.
There are several limitations to consider in this study. It is difficult for GPs to know, at baseline, how often they are currently unaware of when their patients have been seen in the ED. If patients do not hand-deliver the written ED assessment note, or do not follow up with their GP about the chief complaint for which they were seen in the ED, the true Fig. (4) . Availability of an office computer with internet and email access by age. total number of ED visits incurred by GP patients remains uncertain. Due to the self-limited nature of many conditions for which patients seek ED care, the true denominator of GP patients seen in the ED is likely to be larger than reported, and suggests that GP awareness of ED visits may be even lower than realized. Second, the survey response rate of 66% was lower than the desired target of 70%. An email-based survey was considered in the study design phase, and may have increased our response rate due to ease of survey return. However, this method risked biasing the results in favour of the web portal on account of reaching GPs already savvy with email and internet. In retrospect, based on the older age demographic and communication preferences favouring faxed ED visit notifications in our results, an email-based survey would have been unlikely to increase our survey response rate. Third, the demographic characteristics of the top referring GPs to the study hospital ED may not reflect the general cadre of GPs in the Greater Toronto Area and likely understates the perceived need for a web-based ED notification system to improve ED-GP communication. Finally, it is worth noting that the 'physician' with the highest number of referrals during the study period was listed as 'No General Practitioner'. This highlights an important potential future application whereby patients could choose to access their own ED visit results online and share them with subsequent health providers, improving continuity of care for patients who lack a consistent primary care provider.
The expressed preference for fax versus email notification of ED visits was unanticipated, especially among younger GPs. Based on written survey comments, we hypothesized the following possible reasons for this sentiment: 1) relative lack of internet and email access in the office, 2) concern about maintaining patient confidentiality in email communications, 3) inability to integrate information obtained from the web portal system with pre-existing EMR systems and 4) preference for maintaining the responsibility of calling patients to follow up on ED visits with office staff via received faxes, which is currently common standard practice. This expressed preference for fax communication pertained only to receipt of the automated post-ED visit notification message; the patient health information provided to GPs would still then be accessed online. An overwhelming majority of surveyed GPs (94%) were in favour of this, as previously outlined.
As anticipated, there was a significant difference in current internet and EMR usage and accessibility between age groups (57% among GPs< age 50 versus 41% among GPs ≥ age 50). Current trends suggest, however, that over time, increased familiarity and uptake of EMR systems and emailbased patient care communications among GPs as a group is inevitable [7] .
The need for a standardized web-based ED-GP visit notification system in hospitals is clear. Implementation of such a system has far-reaching implications. Automated electronic health record communication tools currently represent an underutilized resource to link hospital and community physicians in near real-time. Web portal technology has the capacity to extend the traditional 'hospital' network to include community physicians in the same way that EMR systems have improved inter-specialist access to patient health records within hospitals. Applications of the health information web portal concept extend beyond the ED and may have greatest relevance and benefit for patients requiring complex medical care. Web-based patient visit notification systems take the 'circle of care' concept one step further than traditional EMR systems by proactively notifying shared-care providers of patient visits to alert them to changes in the patient's medical status, rather than simply providing a passive repository of patient records. This novel 'provider-alert' functionality has broad applications for general and specialist physicians caring for patients with common medical conditions requiring coordinated multi-disciplinary care including diabetes, a trial fibrillation and inflammatory bowel disease, to name a few.
As novel web-based health record access systems develop, many questions remain. Privacy implications are considerable and an assessment of patient demand for online access to their own portable health records is also needed. Pilot studies ought to be conducted to assess the utility and effectiveness of these novel communication tools.
CONCLUSION
The use of email as a tool to enable real-time communication between ED and community physicians remains unrealized [9, 10] .Our results suggest that there is an important unmet need for the development and implementation of webbased platforms to communicate post-ED visit notification and health record information to community GPs. If you answered No to question 6, please take a moment to tell us why you would not be interested in such a system. This is the end of the questionnaire, thank you for participating. If you are interested in receiving your patients' post-discharge ED results via the web-based system described above, please provide us with the current email address you use for work-related communication and your preferred office contact information below. The email address you provide will not be shared with any other parties and will be used exclusively for the purposes of the secure web-based portal system. We plan to conduct a future pilot study and when the system is ready for full operation we would be delighted to include you in this initiative.
